T h e carotenoid content was examined in leaf and berry tissues of grapevines (cv. Cabernet Sauvignon) grown either under ambient conditions or under a polyester film to reduce UV light by 98 yo.
Introduction
T h e carotenoids are a group of pigments responsible for a range of light yellow to dark red colourings in living systems. They are antioxidants and quench highly reactive chemical species and free radicals [l]. In the grapevine they are believed to be precursors of P-damascenone, vitispirane and other C,,-norisoprenoid compounds associated with grape and wine quality [2] .
Carotenoid biosynthesis in plants is influenced by environmental factors such as temperature [3] , and light quality and quantity [4] .
Carotenoid synthesis in the grapevine is dependent upon the wavelength of visible light, and is diminished under yellow and red filters. Of par-ticular interest to this current study is the observation that carotenoid biosynthesis is influenced by UV-B (280-320 nm) irradiation [S].
The level of UV-B radiation reaching the surface of the Earth is currently increasing at a rate of 8 % per year [6] . This is due to the release of chloroflurocarbon (CFC) gases into the atmosphere over the last century, resulting in a depletion of ozone from the stratosphere [7] . As carotenoids are precursors of secondary metabolites that are determinants of wine quality in grape berry tissues, any change in the incidence of UV-B reaching the surface of the Earth is likely to impact on wine quality [8] . T h e aim of the present study was to initially determine the effects of UV-B light on the carotenoid content of Cabernet Sauvignon grapevine tissues.
Methods
Cabernet Sauvignon grapevines Vitis vinifera L.
were grown in pots in either ambient conditions or under a polyester film which reduced UV light by 98 yo [8] . Extraction procedures were carried out in subdued light to prevent photochemical degradation. Total leaf carotenoids were estimated spectrophotometrically [9] , following extraction of fresh discs of mature leaves in 80 yo acetone/5 yo concentrated NH,. Lutein and p-carotene contents were determined at different berry developmental stages, green (immediately prior to veraison), pink (onset of ripening) and blue (immediately post-veraison). Three berries per treatment were frozen at -80 "C, freeze-dried and extracted in acetone (3 x 10 ml). p-Apo-8'-Biochemical Society Transactions (2000) Volume 28, part 6 
Results and discussion
T h e total carotenoid content of mature vine leaves was found to be less in vines grown under a UV screen (Figure 1 ) . Total carotenoids were marginally less in older vine leaves. In berry tissue, the amounts of /?-carotene diminished with berry development ; however, the lutein content did not change significantly (Table 1) . Berries from vines Several studies have been carried out previously on the effects of UV-B on carotenoid synthesis and other metabolic processes in plants other than the grapevine [ S , 1 1,121. Our knowledge of how increased UV-B, as a result of stratospheric ozone depletion, might affect carotenoid biosynthesis in grapevines, and ultimately wine quality, is emerging [7, 8] . It is generally accepted that increasing UV-B levels will lead to enhanced overall carotenoid levels in plants, but it may be that the relative amounts of individual carotenoids are altered [ll] . Since carotenoids have a role in antioxidant defence, a further aspect of increased UV-B may be an increase in oxidative stress on plant tissues.
Although only /?-carotene and lutein have been assayed in this study, these initial observations confirm that UV light has an effect on carotenoid synthesis in the developing berry. T h e implications of this for global climate change and wine quality will require further investigation.
Introduction
Cultivation of Nicotiana tabacum plants under an increased Pco, of 700 p.p.m. led to changes in the structural protein subunits of photosystem I1 and photosystem I . This refers above all to the core peptides, light-harvesting complex (LHCP) subunits and proteins of the proximal antenna [1, 2] . In the context of these observed changes it was of interest to also analyse the lipids of the chloroplast membrane and the lipids which by intermolecular interactions are very tightly adsorbed on to protein subunits. These analyses were performed because in total leaf lipids of N . tabactim and the Chinese tung oil tree Aleurites montana, which were cultivated under increased-CO, conditions, quantitative changes of the membrane lipid composition were found [3-51. Despite the fact that the total amount of glycolipids remained constant, individual glycolipids exhibited variations. Whereas M G D G (monogalactosyldiacylglycerol) was decomposed by 10';h more than in the control, D G D G (digalactosyldiacylglycerol) and S Q D G (sulphoquinovosyldiacylglycerol) were more intensively synthesized. Among phospholipids, which represent the main lipids of the cell membrane, the thylakoid-membrane-forming phospholipids P G (phosphatidylglycerol), P C (phosphatidylcholine) and PI (phosphatidylinositol) were increased under these conditions. Plastoquinone, which functions as an electron and proton carrier, was increased 2-fold in chloroplasts [61.
Methods
Chloroplasts were isolated by centrifugation in a sucrose-density gradient [7] ; sucrose was subsequently removed by washing with water. In this procedure the envelope membranes are disrupted and the stroma is washed out, yielding in these preparations only thylakoid membranes. For the extraction of lipids the chloroplasts were boiled for 1 h in ethanol under back-flow with the remaining lipids being extracted with acetone and diethyl ether. T h e lipids were taken up with diethyl ether. Glycolipids and phospholipids were analysed by T L C on silica gel plates and photometrically determined by means of anthrone
